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I. INTRODUCTION
Free radicals or reactive species (RS) are powerful oxidizing agents that may cause damage or injury to the deoxyribonucleic acid (DNA) and other biomolecules [1] . The RS are generated due to pollution, radiation, toxins, deep fried and spicy foods [2] , [3] , the leakage of electrons from mitochondrial electron transport chains and direct reaction of autoxidisable molecules with molecular oxygen to produce superoxide free radical (O 2
•-) [4] . Antioxidants, substances to protect cell damage effects from free radical including reactive oxygen species (ROS) play important roles in our body. Apart from protecting cells, antioxidants may retard the progress of many chronic diseases such as atherosclerosis, cancer, stroke, asthma, arthritis and other age related diseases [5] by removing the RS from the body through antioxidant defense mechanism [6] - [8] .
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Many phenolic compounds such as oligostilbenoids flavonoids exhibited wide range of bioactivities including antiviral, antibacterial as well as anticancer [9] , [10] . Antioxidative activity of phenolic compounds is based on the ability of the compounds to donate hydrogen atom to free radicals which lead to the formation of stable phenoxyl radicals [10] - [12] . The ability to destroy the free radicals is due to the hydroxyl groups that contain in the phenolic compounds [11] .
Dipterocarpaeceae has been widely known to contain abundant sources of oligostilbenoids [13] . Many studies done on the species from this family have revealed significant bioactivities results that may contribute to the development of drugs and natural antioxidant [9] . The Vatica genus comes from the subfamily of Dipterocarpoideae which is the largest subfamily in Dipterocarpaceae. This genus is mainly found in Borneo and Malay Peninsula with 35 and 29 species were found respectively [14] . The [15] . The species from this genus can be found in the lowland usually below 1000 feet, hill-forest between 2000 and 3000 feet and peat swamp forests [15] , [16] .
Most of Vatica species are smaller compared to other genus in Dipterocarpaceae family such as Shorea and Hopea. This genus has low commercial importance due to the quality of wood. The wood is not durable and usually used in temporary constructions which make it less important in timber production [15] . However, this genus can produce resin in small and large quantity depends on the species [14] , [15] .
Vatica pauciflora or its vernacular name, resak laru is one of the most species used as laru to prevent fermentation of toddy [15] , [17] , [18] . V. pauciflora is a small medium-sized trees with yellowish dammar found in the branches. The stipules are oblong while the leaves occur in various shapes but usually elliptic and oval. The flowers are creamy white in colour and sometimes a bit red at the bottom of the petals. The fruits are in various sizes with pale pinkish brown colour [14] .
V. lowii which is known as resak pipit by the locals is a species found on the hill with 2000 feet from the sea level. The name resak pipit refers to the small size of the leaves. The trees reached 60 to 80 feet high with the size of the stem is 18 to 24 inches. The leaves are rich glossy green while the flowers are white in colour. However, very little information is reported on the usage of V. lowii [14] .
The previous studies by Ito et al. in 2003 and 2004 on V. pauciflora originated from Indonesia have successfully isolated 28 stilbene oligomers namely piceid, (-)--viniferin, ampelopsins D and F, hemsleyanol A, isoampelopsin F, pauciflorosides A-C, pauciflorols A-E, davidiol B, stenophyllol B, vaticanols A-C, E and G, vaticaside D and vateriaphenol B, and a non-oligomer compound namely bergenin [13] , [19] . Con-current biological studies done on some of these isolated chemical constituents of V. pauciflora revealed significant cytotoxic activities against murine leukemia (P-388) [20] , [21] , colon cancer (SW480), leukemia (HL60) cell lines [9] as well as chemoprevention effect on liver Chang cells [22] . Meanwhile, V. lowii has not been studied by any researcher yet.
In searching the potential natural antioxidant, studies on Malaysian V. pauciflora and V. lowii have been done to determine the antioxidative properties of the crude extracts. The woods and the twigs of V. pauciflora were dried and ground to form powder. The powder of woods and twigs of V. pauciflora were then extracted with ethyl acetate (VEB and VER) and methanol (VMB) or ethanol (VTR) respectively by using Soxhlet apparatus. The extractions were done for 24 hours and were repeated for three times. The extracts were dried by using rotary evaporator to give crudes extracts VEB, VMB, VER and VTR.
II. MATERIALS AND METHODS

V. pauciflora
Meanwhile, the woods and the stem barks of V. lowii were extracted with acetone (VLKA and VLBA) and ethanol (VLBT) respectively and dried by using rotary evaporator to give crude extracts (VLKA, VLBA and VLBT). The crude extracts of both species were tested for antioxidant properties by using DPPH, TPC, FTC and TBA methods.
A. Diphenylpicryl-hydrazyl (DPPH)
0.6 mL of the fraction solution (50 -250 mg/mL) of crude extract was added to 4.5 mL of 0.1M methanolic DPPH solution. After 20 minutes of incubation at room temperature, the absorbance of each mixture was measured at 517 nm. The free radical scavenging activity of each mixture was determined by comparing its absorbance with that of a control solution (DPPH solution without crude extract). Percent inhibition is calculated as follows: % scavenging activity =1 -(Abs sample / Abs control) x 100% where Abs control is the absorbance of DPPH solution without extract [23] .
B. Total Phenolic Content (TPC)
0.01 g of crude extract was diluted with 10 mL of methanol. 0.5 mL of Folin-Ciocalteu reagent was mixed with 0.1 mL of the diluted sample. After 20 minutes of incubation in dark place, 1.5 ml of 20% Na 2 CO 3 solution was added to the sample and shaken vigorously. After that, the mixture was diluted to 10 mL with distilled water and mixed thoroughly. After 2 hour of incubation in the dark place at room temperature, the absorbance was measured at 760 nm with spectrophotometer. A calibration curve was prepared, using the regression equation of the calibration curve of gallic acid (y = 0.013x, r 2 = 0.998), and contents were expressed as mg gallic acid equivalent (GAE)/g of sample [24] .
C. Ferric Thiocyanate Method (FTC)
The antioxidant activity with ferric thiocyanate (FTC) was measured by dissolving the crude extract in ethanol, linoleic acid and phosphate buffer (pH 7). The mixtures were incubated at 40 o C in a vial. During the incubation, 1 mL aliquot was taken from the mixture and diluted with 75% ethanol and 30% ammonium thiocyanate. 3 min after the addition, 0.1 mL ferrous chloride in 3.5% HCl was added to the mixture. The absorbance was measured with spectrophotometer at 500 nm [16] .
D. Thiobarbituric Acid Method (TBA)
The thiobarbituric acid (TBA) assay was performed by adding the solution from FTC method to 0.67% of thiobarbituric acid and 20% of trichloroacetic. The mixture was heated in water bath for 10 min and cooled before being centrifuged at 3000 rpm for 20 min. The absorbance was measured with spectrophotometer at 532 nm [25] .
III. RESULTS AND DISCUSSIONS
The antioxidative properties of each plant are mainly contributed by the active compounds present in them [12] . In this study, crude extracts from different parts of species (V. pauciflora and V. lowii) were measured by using DPPH, TPC, FTC as well as TBA methods.
Butylated hydroxytoluene (BHT), vitamin C and E are widely used as reference antioxidants to compare the antioxidant activity of different samples [26] .
A. Diphenylpicryl-hydrazyl (DPPH)
IC 50 value is the concentration where the active crude extract exhibit 50% of antioxidant activity [27] . Fig. 1 showed that the crude extracts of both species displayed lower scavenging activity compared to BHT and ascorbic acid. The percent inhibitions are between 23.08 -71.56%.
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The highest scavenger is VTR with 71.56% scavenging activity followed by VER (65.46%), VMB (58.05%), VLBA (45.82%), VLKA (45.09%) and the lowest scavenger is VLBT (23.08%). Figure 2 . Total phenolic compound of six crude extracts of Vatica species in different solvent at concentration 0.001g/ml Fig. 2 displayed that the crude extracts of both Vatica species exhibited total phenolic content in the range between 286.92 -608.46 mg/g GAEs. VMB extract showed the highest total phenolic content which is 608.46 mg/g followed by VER extract 438.46 mg/g, VLKA extract 429.23 mg/g, VLBA extract 362.31 mg/g, VTR extract 322.31 mg/g and the lowest total phenolic content was VLBT extract with 286.92 mg/g of GAEs. This result suggests that higher levels of antioxidant activity were due to the presence of phenolic compounds that may contribute to antioxidative action [28] , [29] . Phenolic compounds displayed various biological activities such as anti-inflammatory, anti-carcinogenic and antiatherosclerotic activities which might be related to their antioxidant activity [30] .
B. Total Phenolic Content (TPC)
C. Ferric Thiocyanate Method (FTC)
The ferric thiocyanate method measures the amount of peroxide produced during the initial stages of oxidation which is the primary product of lipid oxidation [31] . Fig.  3 displayed the changes in absorbance of six crude extracts of Vatica species in comparison with vitamin E for each fraction during 6 days of incubation at 40 o C. Low absorbance value in FTC method indicates high level of antioxidant activity [32] . 
D. Thiobarbituric Acid Method (TBA)
At certain concentration, phenolic compounds decrease the rate of formation of conjugated dienes [33] , thus reduces the formation of malondialdehydes (MDA) which is very unstable compound which causes mutagenic as well as cytotoxic events [34] , [35] . MDA reacts with TBA in an acidic medium to form an ester [36] . Sample that presents a reduction in lipoperoxidation from 10 g/mL considered as high antioxidant activity [37] , [38] .
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2013 Engineering and Technology Publishing IV. CONCLUSION From this study, among the three extracts from V. pauciflora, VTR extract exhibited the highest percent inhibition in radical scavenging activity with 71.56% followed by VER (65.46%) and VMB (58.05%) extracts. Generally, crude extract with high radical scavenging activity showed high value of phenolic content [39] . However, VMB extract displayed the highest total phenolic content with 608.46 mg/g of GAEs followed by VER and VTR extracts with 438.46 and 322.31 mg/g of GAEs respectively. Meanwhile, the results based on FTC and TBA methods indicated that VTR has the highest antioxidant activity with percent inhibition 96.20% and 98.81%, surpassing the percent inhibition of vitamin E. A good correlation was found among the results of radical scavenging activity, FTC and TBA methods which indicate the VTR extract is the strongest antioxidant compared to other extracts in V. pauciflora.
Among the three extracts of V. lowii tested in radical scavenging activity, VLBA extract displayed the highest percent inhibition with 45.82% followed by VLKA (45.09%) and VLBT (23.08%) extracts. However, the TPC result showed that VLKA extract has the highest antioxidant activity with 429.23 mg/g of GAEs followed by VLBA and VLBT extracts with 362.31 and 286.92 mg/g of GAEs respectively. In the other two methods which are FTC and TBA, VLBA exhibited the highest percent inhibition, surpassing the result of vitamin E with 97.41% and 99.03% inhibitions respectively. It was observed that a good correlation was found among the radical scavenging activity, FTC and TBA methods for VLBA extract which indicate that this extract possess the strongest antioxidant activity compared to other extracts in V. lowii. This study shows that these species have a potential to be used as a natural antioxidant as well as medical purposes. However, further studies on antimicrobial, cytotoxicity and antibacterial should be done to prove the safety usage of these species.
